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Abstract: The article takes a theoretically informed look at why policies favoring renewables (here wind power) are  

implemented in some countries rather than others, with empirical data from Norway and Denmark. The theory combines 

Joseph Schumpeter and Mancur Olson, emphasizing structural economic change as all-important to long-term economic 

growth, but that vested interests may easily hamper the growth of new industries, like renewables. Typically, vested  

interests tied in with the old industrial paradigm seek to preserve their advantage, securing for themselves favorable  

regulations and institutions. These regulations and institutions do however not necessarily fit new and upcoming  

industries. The article juxtaposes the experiences of Norway and Denmark. Norway, with its powerful petroleum industry 

has fed vested interests and built institutions to support the already existing industry, to the detriment of renewables. 

Denmark, lacking a fixed industrial energy structure, used the 1970s oil crises to build a new structure, based around  

renewables. Both cases support the theory, suggesting that vested interest structures serve as powerful influences on  

energy policy. 
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INTRODUCTION 

Over the past decades Norwegian growth has been 
greatly fuelled by oil and gas. Norway consciously pursued a 
policy of structural economic change, building a petroleum 
industry dominated by domestic companies, and has un-
doubtedly benefited from it. But could it be that the existence 
of a huge petroleum industry is a problem for renewables, 
locking the country into an industrial status quo doomed to 
fail as remaining fossil resources deplete and as climate 
change makes petroleum ever less acceptable? What happens 
to renewables in a country dominated by oil and gas?  

Countries that rely for too long on one or a few core in-
dustries inevitably fail. But new industries based on new 
technologies will not appear just anywhere. They may well 
appear in other countries, as old leaders have invested so 
heavily in existing industrial and institutional structures that 
change does not anymore easily occur. Hence, while renew-
ables may be the way forward, they may not become suc-
cessful in any one particular country, like Norway.  

Denmark chose a different course. While now self-
sufficient in petroleum,1 in the 1970s it faced a choice be-
tween importing its energy or finding alternative means of 
production. With nuclear power a political taboo, and  
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1In 2003 oil accounted for 40% of Denmark’s total primary energy supply. 
Since 1998 the country has been self-sufficient in oil and gas [1]. 

without vast amounts of hydropower (like Norway), the 
1970s oil crises set Denmark on a course to become one of 
the world’s foremost producers of wind power, deriving al-
most 20% of its electricity consumption from wind [2, 3]. At 
current rates, wind power is rapidly becoming Denmark’s 
largest export industry. These Scandinavian neighbors have 
produced very different kinds of structural change.  

The article tries to do two things. The first section out-
lines a general framework for long-term economic growth 
and development, with the onus on Schumpeterian growth. 
In the process, it substantiates the credentials of renewables 
as a future growth industry and its potential in constituting a 
future economic wave of growth. The second section seeks 
to apply this framework to Norway, showing that prospects 
for industrial success in renewables are modest, because of 
the influence that the vested interest structure has over en-
ergy policy. The very different development of Denmark 
serves as a counterpoint. Here, vested interests have played 
into the hands of renewables. Conforming to theory, the arti-
cle shows how vested interest structures can be a powerful 
break on structural change, as here with respect to renew-
ables. 

THEORY, LITERATURE AND METHODOLOGY 

Schumpeterian Growth, Renewables And Structural 

Change 

Structural economic change is essential for long-term 
growth and development, typically stemming from revolu-
tionary technological change. Hence, this article deals with 
Schumpeterian growth, that is, growth based on increases in 
the stock of human knowledge and technological innova-
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tion.2 This is because traditional neoclassical economic theo-
ries only account for a modest amount of recorded long-term 
growth and are not well suited to explaining technological 
change, and because economic analyses routinely attribute 
such significant portions of growth to technological progress 
that this itself justifies a focus on Schumpeterian growth.3 

The Schumpeterian perspective specifically privileges 
certain core activities, with structural change key. Technolo-
gies come and go, and economic activities that brought suc-
cess in the past are unlikely to do so in the future. Empiri-
cally, economic cycles have a lifespan of 50-60 years [6]. 
Countries that have mastered the core technologies of a par-
ticular era, and been successful in setting up industries em-
ploying these technologies, are the ones that have forged 
ahead, grown in power, stature and economic strength [7]. 
Different scholars tell different versions of the story, but the 
basic elements remain the same.4 

However, predicting future growth industries is inher-
ently tricky. Schumpeter was not averse to state intervention-
ism, but was skeptical about politicians picking winners.5 To 
him intervention must be adapted to the particular circum-
stances of time and space, and financial support cannot serve 
as an excuse for upholding inefficient industrial practices. 6 
The policy effect must be one of aiding the adjustment to 
structural change [17]. While skepticism about picking win-
ners is healthy, we know one thing about the future with a lot 
of certainty: It will bring physical constraints on growth, 
suggesting a bright future for technologies and industries 
able to circumvent such constraints. Hence, among the future 
growth industries are bound to be those that enable us to 
increase energy supply without releasing greenhouse gases, 
and industries that reduce energy consumption. First, while 
the price of oil has fluctuated considerably since peaking at 
$147/barrel, it remains on a far higher level than only a few 
years ago. At current rates, oil consumption will increase by 
24% (from 2008) by 2030, from a current 85 million barrels 
per day (mb/d) to 105mb/d [20, 21]. Second, oil reserves will 

                                                
2Thus, there are several types of economic growth [4]: 1) Investment-led, or 
Solovian growth occurs when capital accumulates more rapidly than the 
growth of the labor force, leading to higher output per capita through in-

creased productivity. 2) Smithian growth is based on commercial expansion 
and also known as gains from trade. 3) Growth based on scale or size ef-

fects. Without downgrading the importance of these (and while recognizing 

that growth always has several components), the focus here is on 4) Schum-

peterian growth. 

3See for instance [5]: For the G-5 countries (US, Japan, Germany, France, 

Great Britain) 50-75% of post-war aggregate real output growth was due to 
“technical progress”.  

4There is considerable agreement on sectors, industries and time periods. 
Freeman and Perez [6] identify five technoeconomic paradigms, starting 

with the Industrial Revolution, based around cotton textiles, iron, steel and 
electricity (including chemicals), oil and “consumer durables” (notably 
automobiles), and computers and microelectronics. Similar sectors can be 

found in [8-15]. For a theoretical and empirical elaboration, see [16].  

5Schumpeter felt that politics was business, politicians reduced to political 
entrepreneurs searching for “policy innovations” to satisfy the needs of 
particular interest groups so as to win the political game [17].  

6Thus, he would have been far more partial to Danish feed-in-tariffs than the 
US system during the California Wind Rush, where generous tax credits 
were directed simply towards the installing of turbines, with no incentives 

for manufacturers to unduly test their equipment or develop their technology 
[18, 19].  

gradually exhaust. While there is little consensus as to how 
fast, increasing demand implies reserves dwindling at accel-
erating rates. Today, we consume 2-3 barrels per newly dis-
covered one [20-23]. Third, a new and abundant source of 
cheap energy has typically been at the core of industrial 
paradigms [6, 7]. But oil is now more expensive, and future 
growth will eventually start depending on other energy 
sources. Normative and political concerns also come into 
play: First, energy security is becoming more important: East 
Asia requires increasing shares of the available oil and the 
West strives to disengage itself from the Middle East. Sec-
ond, many countries have already spent heavily on creating 
an advantage in renewables. Third, because of climate 
change, domestic and international framework conditions are 
likely to yield more stringent regulations on polluting indus-
tries, including demands for increased renewable energy 
production. Finally, energy derived from fossil fuels must 
eventually be replaced. The longer it takes for a transition to 
get underway, the more brutal it will be. At current rates, by 
2030, we need to replace a volume 24% larger than today 
[21], with dwindling reserves and climate change becoming 
more severe.  

Wind power will not be the universal answer. New tech-

nology will obviously also yield growth in unforeseen areas. 

Yet, the prediction that renewables constitutes a cluster of 

highly promising industries and that sustainability will be-

come more important is a conservative one. There is an 

abundance of figures suggesting that this is happening, even 

if the financial crisis hit hard.7 Some analyses [18, 27] even 

suggest that underfunding is why renewables has not yet 

become as economical as fossil fuels, and that for instance 

nuclear is far more expensive than renewables, once you take 

hidden costs into account.8 While starting from a small base,9 
growth figures are impressive. Since 1997 wind power ca-

pacity has increased by more than 20% every year, and by 

27% a year between 2004 and 2009. Grid-tied solar PV has 

increased by 60% a year (2004-09), whereas annual invest-

ment in renewables in 2009 reached $150 billion, up from 

$20 billion in 2004. In both 2008 and 2009, the US and 

Europe added more power capacity from renewables than 

conventional sources. China is the new leader with a total of 

nearly 45GW, practically doubling its capacity every year 

since 2005, and in 2010 installing more new capacity than 

the rest of the world put together. The US is second and 

Germany third. However, in terms of capacity per capita, per 
land area, and per GDP, Denmark is the world leader [24-

26]. 

                                                
7In 2010 investments in renewables decreased in many parts of the world. 

For the first time in over two decades the market shrank compared to the 
previous year. Without China, the world market would have shrunk by one 
third [24].  

8Estimates on the potential progress of renewables typically plots perform-

ance against time. However, plotting performance against cumulative in-
vestment instead shows that wind power has exhibited far bigger improve-
ments per dollar invested than other sources of energy. Iida strongly asserts 

that in Japan, wind power is competitive with nuclear on price once a num-
ber of omitted costs are taken into account [27, 28].  

9In 2008, the renewable energy share of global final energy consumption 

was 19%. However, out of this wind, solar, biomass and geothermal account 
for a mere 0.7% [25].  
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The Role Of The State, Institutions, And Vested Interests  

While renewables is becoming more competitive, the 
power and influence sunk into existing institutional struc-
tures may easily prevent just any country from benefitting 
from this. Structural economic change routinely meets with 
resistance from vested interest structures, and opposition 
against new technology is widespread [4]. Typically, as an 
industry becomes economically prosperous, it grows politi-
cally influential, seeking arrangements that serve the indus-
try. But institutional structures and framework conditions 
suited to established industries do not necessarily suit up-
coming industries. Institutions create stability. They are the 
rules of the game, leading to path-dependencies, acting as 
bulwarks against radical change [29-31]. Unwittingly, old 
industries may easily hinder upcoming industries by influ-
encing the institutional framework so that it locks established 
industries in with advantages that newcomers cannot com-
pete with [4, 16, 31].10 Thus, Norway’s poor performance 
within wind is governed by institutions and vested interests 
set up to deal with petroleum. Denmark, without a petroleum 
industry until recently, serves as a counterpoint.  

There is an abundance of descriptive policy-articles on 
the implementation and diffusion of renewables [33-35]. 
There is also a substantial literature on Denmark, e.g. [19, 
36, 37]. Far less has been done on Norwegian wind power 
e.g. [2, 38], even if there is a literature on Norwegian energy 
and climate policies, e.g. [39, 40]. However, few attempts 
have been made at inscribing renewables in the theoretical 
and historical context that it belongs. Eikeland and Sæverud 
[33] do a good a job of comparing underlying drivers of re-
newables in high- and low-diffusion countries, pointing to 
countries with unsolved energy problems or abundant re-
newable resources as the successes. But their data are not 
inscribed in any theoretical framework. Buen [2] comparing 
Danish and Norwegian wind power policies provides an ad-
mirable attempt at summarizing potential explanations why 
the two have ended up with such different wind power struc-
tures, but he also has no overarching framework to help us 
understand energy policy more generally. There is also a 
considerable innovation systems literature, Fagerberg, Mow-
ery and Verspagen’s [41] volume on Norway a recent contri-
bution. But while scholars have described innovation sys-
tems from different historical epochs (e.g. [42, 43]), it also 
tends towards the descriptive rather than the theoretical. 

Hence, what this article is not is a summary of Norwe-
gian and Danish wind power policies. Instead, it is an at-
tempt at inscribing wind power into a more general theoreti-
cal framework, focused around vested interest structures. 
Providing such a framework, Unruh [44, 45] contributes a 
notion of carbon lock-in, providing an explicit focus on fos-
sil fuels through a so-called carbon techno-institutional com-
plex (TIC). TICs are why cost-effective technologies do not 
defuse more rapidly, locking other technologies out through 
public institutions and government involvement. World-
wide, governments are for instance subsidizing fossil fuel 
industries by $200 billion a year. Escaping TICs often re-
quires major external shocks or crises, and a solid social 
mandate. It requires technological change, but first and 
foremost social and institutional change; incrementally treat-

                                                
10The classic exposition of this argument can be found in Schumpeter [32]. 

ing the main problems of the system (end-of-pipe), modify-
ing the system, but leaving the architecture (continuity), or 
replacing the entire system (discontinuity) [44, 45]. The lat-
ter is obviously the harder to achieve. 

Unruh complements Schumpeter. The Schumpeterian 
economy is characterized by 50-60 year economic cycles, 
driven by growth in one or a few leading industries. As they 
saturate, the economy drifts into structural depression ulti-
mately only resolved as new growth industries provide a new 
industrial engine. The world economy goes through ‘waves 
of creative destruction’ [32, 46]. Depression leads to the de-
struction of old firms and industries, but also to the creation 
of new ones. New technologies and industries often have 
other requirements than the old ones, and the degree to 
which these are met is crucial for long-term growth and 
structural change. This requires a set of institutions compati-
ble with and supportive of the new technologies. Institutions 
well suited for an earlier paradigm may be completely inap-
propriate for the new one [6, 44, 45, 47, 48].  

Mancur Olson [31] explains why Schumpeterian waves 
do not just smoothly replace each other. Over time, a silting 
up of vested interests causes rigidities, slowing growth 
down. When technological change is allowed to take place, 
Olson’s silting up of institutional rigidities will not occur. 
When creative destruction is blocked, it will. This provides a 
role for the state in preventing technological progress from 
creating the forces that will eventually destroy it. The state 
needs to promote and protect new technologies and indus-
tries while young and vulnerable, but also prevent them from 
becoming so influential that a few decades later they them-
selves have a vested interest in blocking structural change. 
However, going against vested interest structures is politi-
cally risky. Hence, such decisions will typically occur only 
with a solid social mandate [16, 45].  

The historical record is littered with cases of vested inter-
ests hampering growth [16]. The more a country depends on 
one or a few industrial clusters, and the greater their domi-
nance, the more likely that the state grants them the ar-
rangements that they desire. Ultimately, the driving force in 
Schumpeter’s theory is the entrepreneur. He is the agent of 
change who breaks the status quo, who sees industrial and 
economic opportunity rise from structural chaos, and who 
cannot be explained by “normal” neoclassical economic ra-
tionalities. But Schumpeter’s hero always exists in an institu-
tional context, and institutional change is slow and difficult. 
Discrepancies between institutional and economic change 
are frequent and perfect matches between institutional and 
economic structures distinctly rare. It is the institutional iner-
tia that Schumpeter’s entrepreneur battles. Thus, crucial is 
that some economies are more open for change than others, 
enabling the process of creative destruction to run more 
smoothly [17]. The role of the state is one of pragmatically 
keeping the economy open for change, so as to make it more 
likely that the entrepreneur may perform his innovative 
magic.  

The article is an attempt at making theoretical sense of 
Norwegian and Danish wind power policies by pulling to-
gether the empirical and theoretical in a general framework 
of growth and development. The emphasis on vested interest 
structures in determining energy policy provides for a dis-
tinct role for the state, enabling us to single out indicators 
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through which we can determine to what extent the state has 
managed to keep the economy open for change and vested 
interests at bay in pursuing energy policy. Vested interest 
structures as opposed to merely vested interests, indicates 
that I am interested in more than merely groups lobbying for 
their narrow interests. Concrete interest groups are an obvi-
ous part of the structure, but it also consists of the institu-
tions that have sprung up around the main vested interests 
and of the routines that these operate according to. It is the 
existence of a vested interest structure that makes structural 
change so hard to accomplish. The below indicators thus 
include structures, routines and actors.  

With Schumpeterian theorizing focused on knowledge 
and innovation, human capital is an obvious indicator. With-
out this, it does not matter if the state is open for change, as 
the human capital required to exploit it would not exist. 
Thus, in a state with strong vested interest structures, I ex-

pect human capital to be biased towards these interests. Insti-

tutional structure is also obvious: with economic power 
comes political influence. A state dominated by vested inter-
ests is one where the institutional apparatus favors these in-
terests. These are some of the most powerful breaks on en-
trepreneurship and structural change. Thus, entrepreneurial 
actors have been included here, as the existing institutional 
structures to a large extent determine whether their activities 
come to fruition or not. Third, cost effectiveness flows from 
how the state’s non-neutrality manifests itself in specific 
routines. While there may be a multitude of routines, an ob-
vious one is that a state dominated by vested interests is ex-

pected to have a preference for cost effectiveness as this 
benefits those actors that have already had time to grow and 
mature. Fourth, going against vested interest structures is 
politically risky. Without a social mandate, or social cohe-
sion – as in a widespread belief that public institutions are 
legitimate and that politicians act in the best interest of the 
people – decisions upsetting the status quo soon lead to the 
government being voted out of power [16, 45]. Thus, with 
structural economic change, public opinion constitutes a very 
important “actor”. In a country dominated by vested inter-
ests, we should expect major parts of public opinion siding 
with these interests. Fifth, while vested interest structures is 

the organizing theme of the article, this final section looks at 
their most concrete manifestation, namely specific vested 
interest groups. 

While no exhaustive list of indicators, it is well founded 
in theory, it flows from the Schumpeterian framework, and is 
well suited to dealing with the empirical reality. Methodol-
ogically, I employ a combination of historical and compara-
tive methods, tracing and comparing energy policy in Nor-
way, with Denmark as a counterpoint to highlight the differ-
ing outcomes. The historical method traces the hypothesized 
causal mechanism. This is combined with Mill’s [49] 
Method of Difference to seek out strategic differences be-
tween the two. For Norway, additional data has been ac-
quired through a set of semi-structured interviews with peo-
ple within wind power industry and research. While no con-
clusive test, the article serves as a plausibility probe [50], 
increasing the theory’s plausibility and enhancing its pros-
pects ahead of more rigorous testing. For a far more elabo-
rate treatment of the theoretical and methodological frame-
work, see [16]. 

OIL AND GAS VS. RENEWABLES? 

Acknowledging the dominant role of oil and gas in the 
Norwegian economy is easy, as is its powerful political con-
nections. Likewise, there is no doubt that Danish wind power 
has had more beneficial growth conditions than in Norway. 
But how has this affected other industrial sectors? The theory 
provides one straightforward prediction; that vested interest 
structures is the key factor behind the relative failure and 
success of Norwegian and Danish renewables. In Norway, 
wind power was always on the outside, whereas in Denmark 
it ended up on the inside of the vested interest structure.  

For Norway, industrial structure itself suggests a bias – 
petroleum accounts for 25% of GNP (2006) [51]. It makes 
intuitive sense that petroleum has been allowed to influence 
energy policy, indirectly affecting the paltry Norwegian per-
formance in renewables.11 Despite a good wind resource 
base, Norway only has a small amount of installed wind 
power and has consistently lacked a secure long-term sup-
port framework. The government offers a subsidy of 8 
øre/kWh ( 0.01) of produced electricity. This makes Norway 
third from bottom in Europe [52-54]. The unanimous answer 
from wind scholars and the wind power industry is that the 
subsidy would need to be twice as big for any large number 
of installations to be built. The current level is making it im-
possible to fulfill the government target of an additional 
30TWh of renewable electricity by 2016 (compared to 
2001).12 And the goal of 3TWh of installed wind power by 
2010 has been abandoned [1, 56-58].  

The 1972 founding of Statoil through a unanimous deci-
sion in the parliament, with the right to 50% participation on 
all new petroleum concessions and with borrowing backed 
by government guarantees, represents Norway actively pur-
suing structural change. Norwegian companies Statoil, Norsk 
Hydro and Saga received most of the promising concessions 
out of a desire to provide the Norwegian oil industry with 
beneficial conditions. Even with membership in the Euro-
pean Economic Area, foreigners were left in little doubt that 
Norwegian companies retained certain advantages [51, 59-
61].  

Social scientists and conservative politicians have argued 
that Statoil grew too large for a small country. The main 
criticism came from people like former conservative Prime 
Minister Kåre Willoch (1981-86), describing Statoil as a 
state inside the state, pushing economically unviable projects 
at the expense of the state, courtesy of political and industrial 
allies; using its growth rates to justify its own advice as in-
fallible and ignoring the obvious advantages conferred to it 
by the state; and that less privileged companies could never 
have done the same thing [60, 62, 63]. The general accusa-
tion against the petroleum sector is that it has used the state 
to sponsor projects in its interest to such an extent that Nor-
way has ended up with an oil-industrial complex” [61].  

The Danish industrial structure has been more conducive 
to wind power despite the Danish technical potential for 

                                                
11Several informants pointed to how the Norwegian industrial structure in 
itself suggests a bias. The petroleum sector is simply too big, important and 
dominant for other industrial actors to compete with.  

12Ane Brunvoll of Bellona states that this has led to 9 out of 10 wind power 
projects being canceled [55].  
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wind power being less than half that of Norway.13 However, 
energy security issues fueled the first wind power initiatives. 
Nuclear met with massive public resistance and was never 
seriously considered [2, 33, 37]. Instead, Denmark “engaged 
in what is probably the most ambitious support scheme for 
renewable energy technologies ever seen”[1]. 

Not having an energy champion of its own, Denmark not 

only sought to satisfy its energy needs by other means, but 

built a home-grown industry in the process. Norwegian wind 

employs a mere 200-300 people, with a turnover of 25-40 

million, and survives as a subcontractor. Denmark tops 

25,000 (down from 28,400 prior to the financial crisis) and 

7 billion [2, 34, 64-66](See Table 1 & Fig. 1). Danish wind 

has grown so economically and politically influential that the 

belated rise of a petroleum industry has had quite different 

effects than in Norway. Up until the 2001 government 

change and the 2003-08 period, Danish policies in general 

(with some notable exceptions) have been predictable, enjoy-

ing 25 years of quite broad parliamentary consensus on re-

newables. After the oil crises, to a far greater degree than in 

most countries, energy and environmental policy were 

linked, to such an extent that wind power has itself become a 

strong structural force and a vested interest, much unlike in 

Norway where it has not found much stability. In Denmark, 

strong vested interests stir wind power policies on [2, 37, 

67]. And hence, until recently the lack of major rival energy 

interests has allowed wind to become a strong influence.  

                                                
13 29TWh and 76TWh/year respectively [2]. 

Human Capital  

Norwegian human capital is biased towards oil and gas. 
Beyond the industry itself undertaking huge amounts of re-
search, much of the Norwegian Research Council funding is 
devoted to petroleum rather than renewables, with programs 
like CLIMIT, GASSNOVA and PETROMAX. There is also 
a RENERGI program, but major parts of this also goes to 
petroleum. Also, a very high number of engineering doctoral 
dissertations are partially funded by Statoil. While there is 
nothing shady about this, it does mean that traditional institu-
tions of research, learning and education provide partially 
funded research for those actors that are already the strong-
est.14 Instead, Norway has an innovation system forming 
around carbon-capture storage (CCS), embraced by both 
Bondevik and Stoltenberg administrations. Thus, when the 
KLIMATEK program was established in 1997, promoting 
R&D in low-emissions technologies, half the budget went to 
CCS, increasing to three fourths by 2004. CLIMIT’s budget 
is devoted solely to CCS. Amongst high-income countries, 
relative to GDP Norway has by far the highest funding for 
CCS [2, 69], but in general Norwegian R&D falls behind 
that of other European countries [70]. In renewables, no re-
search hub has emerged, as new, knowledge-intensive indus-
trial ventures have little in common with existing sectors, 
facing a national innovation system that is not a good fit 
[71]. Thus, a Norwegian test station was not established until 
2003, 25 years after Denmark, and because of the lack of 
stability in the funding of research on renewables it has been 
hard to attract industrial partners and investors [72]. Thus, 
between 1997 and 2007 Norwegian public wind R&D ex-
penditures amounted to roughly 25 million as compared to 
a Danish figure of 131 million, this probably constituting 
only 8-10% of the private Danish R&D investments [74]. 

The Danish human capital advantage can be traced back 
to 1891, when Paul la Cour received parliament support to 
build a windmill for electricity generation. By his death in 
1908, 30 electricity works (partially) driven by wind power 
had been erected. In the 1950s, Johannes Juul headed a new 
wave of developments, culminating with the 1957 200 kW 
Gedser wind turbine, for many years the world’s largest, and 
a truly pioneering design [18, 75]. Only between 1967 and 
1976 has wind power not delivered electricity to the Danish 
grid [18]. Hence, with the 1970s rise of the modern wind 
industry, path dependencies had already given Denmark a 
human capital head start. In 1978 the government established 
Risø Test Station, which rapidly developed into one of the 
most important wind power research hubs in the world [2, 
76], and probably where the effort of the Danish state can 
most evidently be seen. The initial purpose was to help wind 
turbine producers onto the market, but its main role soon 
became one of establishing certification standards that Dan-
ish turbines had to live up to. This required considerable 

                                                
14One caveat must be added. Stemming from negotiations between the gov-

ernment and the opposition (except for the Progress Party), in 2008 several 
climate-related programs received a considerable boost, with research in 
renewable energy getting an extra NOK 70 million ( 9 million) in 2008, 300 

million ( 38 million) in 2009 and a minimum of 600 million ( 75 million) 
in 2010. Also, NOK 150 million ( 19 million) was awarded to a demonstra-
tion program for the development of offshore windmills and other immature 

energy technologies [73]. It did however not change the support level for 
wind power, which remains at 8 øre/kWh ( 0.01/kWh). 

 

Fig. (1). Cumulative Installed Wind Power Capacity (MW), 

1999-2010. Sources: [24, 54, 68]. 

Table 1. Norwegian and Danish Wind Power Figures 

 Norway Denmark 

Employment 200-300a 25,000b 

Turnover (million ) 25-40a 7400b 

Share of electricity consumption (2007) 0.77%c 19.7%c 

Total capacity (MW, 2010) 434d 3734d 

a Figures from [2]. 
b [66].  
c[3]. 

d [24]. 
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knowledge- and information-sharing between wind turbine 
producers and the test station, but it also forced dramatic 
quality improvements of Danish turbines, which in turn gave 
Danish manufacturers significant advantages abroad [19, 
75].15 

Risø supports a number of public research programs and 

works tightly with the industry. Denmark still represents “a 

unique hub of skilled laborers and an experienced network of 

key components suppliers to support turbine manufacturers” 

[34]. The Indian company Suzlon is only one of several 

manufacturers to have located its headquarters here, even if 

it does not plan to sell turbines in Denmark. The critical 

mass of technology, industrial resources and research is 

world class. Some may have allocated more money to R&D 

for wind turbine development. Yet, the Danish effort has 

been more successful, studies suggesting that R&D has been 

allocated more efficiently among smaller companies, with a 

greater variety of turbines and technical solutions. The Dan-

ish approach has been bottom-up, building on already exist-

ing comparative advantages rather than top-down, as in other 

countries, that have tried to create industrial giants from 

scratch. A fortunate human capital advantage also stemmed 

from the rise of wind power coinciding with the fall of sev-

eral agricultural companies, which utilized their knowledge 

in machine production to diversify into wind turbines, using 

their supplier networks and capital base to become the cor-

nerstone of Danish wind – Vestas, Bonus, Nordtank [2, 18, 

19, 34, 76]. 

Concerns have been raised that the Danish lead is evapo-
rating, and that Denmark is not doing enough. Danish wind 
is in constant need of new graduates16 and is warning against 
an impending system shift, as in the scaling up of wind 
power in terms of size and mass production and the growth 
of wind power giants and markets outside of Denmark. Fur-
ther, the networks and cooperation so central to the early 
phase of the industry are no longer equally obvious, and the 
relationship between academic R&D and the industry not as 
close. Also, the pace of development is currently so fast that 
academic research has difficulties keeping up [19, 64, 74, 76, 
77]. Yet, compared to Norway, Denmark is far ahead, in 
terms of human capital, research funding, links and net-
works. 

Institutional Structure 

The institutional structure is a major Norwegian bias in 

favor of petroleum. Let us overlook the fact that Norway has 

an Oil and Energy rather than an Energy Department. It 

made sense for the state to support the rise of a Norwegian 

petroleum industry in the 1970s. The Oil and Energy De-

partment (OED) should instead serve as an indication of 

what is institutionally feasible, and how the state can alter 

structures so as to make them conducive to the needs of the 

most important economic actors.  

                                                
15In addition to Risø, the Technical University of Demark and Aalborg 

University have also developed into valuable wind power research hubs 

[77]. 

16In 2007, 60% of Danish wind power companies experienced recruitment 
problems [65]. 

Experts constitute one institutional bias. The size of the 
petroleum industry makes it a powerful source of technical, 
economic and political advice, furthered by an institutional 
structure consisting of the OED and the Norwegian Petro-
leum Directorate (OD). These to a large extent are allies of 
oil and gas. The industry recruits from the bureaucracy, and 
the state tends to look for people with industry connections. 
Careers frequently start at the OED, gather pace within the 
industry, before ending back in the bureaucracy. Many OD 
employees consider it their task to promote the interests of 
petroleum and stomping actors that side against it [40, 61, 
78, 79]. 

Institutions that might instead speak on behalf of renew-
ables – the Environmental Department (MD) and The Nor-
wegian Pollution Control Authority (SFT) – are far less in-
fluential and tend to be overruled. In an interview with the 
newspaper Aftenposten [80], previous head of SFT, Håvard 
Holm commented that whereas the climate section of SFT 
has 10-12 people and less than NOK 1 million ( 125,000) a 
year for independent analysis and investigations, the OED, 
the OD, Petoro,17 the Norwegian Water Resources and En-
ergy Directorate (NVE), the oil companies, etc. have staffs 
of hundreds of highly qualified people. Further, neither the 
MD nor the SFT have traditionally been strong on climate 
policy. These were institutions erected at a time when cli-
mate change was still a fanciful theory. Their expertise has 
rather been on toxins and pollutants [40, 78].  

Petroleum policy has increasingly been defined as tech-
nical problem solving devoid of political content. Instead, it 
is renewables that has had to justify its existence. It is clear 
who is formally in charge of petroleum policy, but no singu-
lar department has sole responsibility of environmental pol-
icy. This has enabled the OED to prevent measures that go 
against petroleum [40], siding with the industry, arguing that 
Norwegian CO2-emissions are minuscule.18 The same point 
was made by Frederic Hauge of environmental organization 
Bellona, who in 2007 blasted the government for having no 
control over the OD [81]. In contrast, sustainable develop-
ment is treated as an economic notion, belonging to the 
realm of economics, not environmental politics [40]. And so, 
there is no department in charge of coordinating environ-
mental, energy and industrial policy. This is the kind of 
cross-boundary institution that would have benefited renew-
ables.  

My informants did not generally perceive of petroleum or 
the government as a problem per se. They all lamented the 
weak funding, but this was one of only two areas with gen-
eral consensus that the state was doing poorly, although 
many would prefer a feed-in tariff to be introduced. Most of 
the informants would have preferred a continuation of the 
green certificate proposal introduced by the Bondevik II ad-
ministration and shelved by Stoltenberg II. More predictable 
government policies would also be beneficial [82]. The sec-
ond area is concession applications. This point was made 

                                                
17Petoro is owned by the Norwegian state, and manages Norwegian offshore 

petroleum properties and the State’s Direct Financial Interest on behalf of 
the government. 
18As late as 1997, the Oil and Energy Minister of the Labor Jagland admini-

stration argued that CO2 was not a pollutant and should not be subject to 
Norwegian pollution laws [40].  
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strongly by Marius Holm of Bellona and by the IEA [54]. It 
takes renewables far longer to get a concession application 
through the bureaucracy than it does oil and gas. An average 
wind power application takes the NVE one to two man-
years. The NVE has three to five man-years to its disposal on 
wind-, gas- and coal power put together. It takes an average 
of four to five years to get a wind power concession through. 
At current rates, it will take 40 years to get through the wind 
power applications currently in the system [83, 84]. This is a 
very significant brake on the development of wind farms.  

The Danish institutional structure has been far more con-
ducive to growth in renewables. The Ministry of Energy has 
been coordinating wind power since 1980, launching further 
long-term planning initiatives in 1990 and in 1996. All three 
initiatives named specific goals with respect to the share of 
electricity produced by wind [2]. Throughout the 1990s pro-
moting renewables was a primary energy objective. More 
recently (2006), the partnership Megavind was formed as an 
attempt to create an institutional structure to facilitate inno-
vation within Danish wind power, gathering all the major 
players of the innovation system and preserving the Danish 
advantage by creating a coherent strategy for wind power 
innovation and research [76, 85]. 

The Danish administrative structure is obviously less 
geared towards petroleum. The history of Danish departmen-
tal reshuffles does however make it evident that certain is-
sue-areas have not fitted well into sectoral departments. 
From 1973 to 1994, the Department of Environment had 
close connections with the Department of Energy, which in 
1994 became the Department of Environment and Energy. 
This reflected the fact that after the 1970s oil crises, energy 
policy to a great extent was synonymous with environmental 
policy. However, in 2001 energy policy was moved to the 
Department of Economics and Industry, reflecting another 
policy change, away from renewables towards “old industry” 
[67]. In 2005, energy was put under the Department of 
Transport and Energy, and from 2007 under the new De-
partment of Climate and Energy, absorbing issue-areas for-
merly belonging to the departments of Environment, and 
Transport and Energy. This included energy legislation. The 
Danish Energy Agency also moved from Transport and En-
ergy to Climate and Energy. Until 2001, the institutional 
structure was geared far more towards wind power than in 
Norway. Still, portraying Danish policy as something akin to 
Japanese MITI-like planning on the part of the state is wide 
of the mark. Rather, many of the initiatives have come from 
reacting to economic and technological developments and to 
opportunities abroad, but they have typically been pro-wind 
[18, 19, 77]. The rise of the modern industry was driven by 
private, independent entrepreneurs – innovative and charis-
matic people with a strong belief in the industry’s prospects. 
Only then did politicians start taking an interest, both as an 
answer to the energy crisis and as an alternative to nuclear. 
Yet, the one top-down attempt (1981-89) at creating a na-
tional champion, Danish Wind Technology, owned one third 
by the state, flopped and was eventually taken over by  
Vestas [18]. 

A wind power support system was rapidly erected, estab-
lishing capital grants for installation of turbines and the right 
to deliver electricity to the grid at a fixed price per kWh. But 
Denmark also got lucky. The 1980 California Wind Rush 

provided them with the world’s first major commercial mar-
ket. From 1982, Denmark supplied the majority of the for-
eign wind turbines installed. While the timing was lucky, the 
quality of Danish turbines – a virtue of Risø – meant that 
they were highly competitive. But between 1986, when the 
California program ended and 1990, it also led to a near 
wipe-out of the Danish industry. The entire industry restruc-
tured, and only Vestas, Nordtank, Micon and Bonus nar-
rowly survived [18, 19, 75]. 

Despite notable ups and downs, compared to most coun-
tries, Danish energy policy enjoyed considerable consensus 
(particularly between 1990 and 2001). It provided the indus-
try with long-term planning scenarios and a solid base for 
decision-making [77, 86], which meant that when Danish 
entrepreneurs made their forays into wind, no major institu-
tional structures impeded upon their progress. Instead, luck, 
Denmark’s energy situation, and path-dependencies in wind 
power and machine production, meant that an institutional 
structure receptive to the needs of wind grew much faster 
than in Norway. While the Norwegian industry has always 
stood on the outside of the institutional structure, Danish 
wind quickly ended up on the inside.  

The Danish concession system also diverges considera-
bly from the Norwegian. For smaller installations, conces-
sions are left to the local municipalities (granted that techni-
cal requirements are fulfilled). The process is highly decen-
tralized, far faster than in Norway,19 and one of the keys to 
Danish success [86, 87]. In 2008, a grand bargain involving 
the major political parties further emphasized the decentral-
ized approach by making implementation less top-down and 
increasing the benefits for the municipalities [65, 88]. While 
far from perfect, Danish institutions have consistently pro-
moted renewables. 

Cost Effectiveness 

Cost effectiveness is an obvious example of a routine 
characterizing vested interest structures. It favors existing 
actors, as these are the ones that have had time to become 
cost-effective. With institutional structures, this has probably 
been the most important influence on Norwegian policy. All 
informers commented on the unwillingness to think of en-
ergy and industrial policy as linked. Instead, the main per-
spective, pervading all major departments is the notion of 
cost effectiveness. Even the MD has adopted a discourse of 
cost effectiveness so as to be taken seriously [40]. In the 
1980s and -90s this hamstrung Norwegian wind [38].  

Cost effectiveness may seem like a good compass. How-
ever, cost effectiveness plays right into the hands of estab-
lished industries.20 The climate change approach of the OED 
has adamantly been one of cost effectiveness. Also, the de-
partment has been strongly affected by the emphasis on cost 
effectiveness urged upon it by the petroleum industry. The 

                                                
19The Risø National Laboratory administers the approval schemes for wind 
power, created by the Danish Energy Authority. 

20It could be argued that cost effectiveness is not really the problem, and that 

structural change can be accomplished by technology-neutral means, for 
instance through a carbon tax. However, a carbon tax represents a far more 
visible redistribution of resources than for instance a subsidy to a new indus-

try, and is thus fraught with political risk. (There is also a danger that a steep 
carbon tax in one country leads to industries flagging out.)  
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main reason why this is such a good foil for oil and gas, is 
that it virtually provides a guarantee against major structural 
change. Thus, the Norwegian climate change approach advo-
cates the flexible mechanisms and joint implementation of 
the Kyoto protocol. Norway has actively sought to create 
arrangements that enable it to reduce greenhouse gas emis-
sions where it is cost effective. This is the solution fronted 
by the economists running the Norwegian departments. Re-
ducing emissions domestically would also put a strain on 
industry. Hence, from the outset, industry associations lob-
bied heavily for an approach founded on flexibility, cross-
country solutions and joint implementation. Granted, Nor-
way has had a carbon tax since 1991. But it was successfully 
fought by the energy-intensive industry, thus about 40% of 
the industry is exempt. The oil industry was not lobbying 
very effectively at the time as Statoil and Hydro did not join 
forces until 1991 with the Norwegian Oil Industry Associa-
tion (OLF), and so, oil and gas did not get exempt [39]. The 
exemptions do however mean that the carbon tax has less of 
an effect on structural change than it could have.  

However, the flexibility mechanisms were very much a 
result of lobbying, with OLF and The Confederation of 
Norwegian Enterprise seeking to replace the carbon tax by 
tradable permits [39]. Combined with technological initia-
tives on CCS, it would provide for an industrial future where 
Norway can stick with its existing industrial structure. Oil 
and gas was not happy about CCS, as it does increase costs. 
Hence, this political battle was fought and lost and indication 
that the industry does not always get its way. Yet, for the 
industry this was a smaller evil than a steep carbon tax, espe-
cially as it is to 80% being subsidized by the state [89].  

The implication for renewables is a lack of willingness to 
see energy and industry policy as linked, and no recognition 
of a need for structural change, as in the phasing in of non-
fossil energy. With Marius Holm [78] of Bellona; it is a sys-
tem that preserves the existing structure, but makes it slightly 
more efficient. A heavy emphasis on CCS only pushes struc-
tural change farther into the future. Several informants in-
sisted that present-day willingness to support projects long-
term in scope is markedly less than in the past and linked to 
the influx of economists in government departments and the 
requirement that projects be viable from day one. While 
wind power is not, simply waiting for the technology to im-
prove and electricity prices to rise effectively means missing 
out. Technological thresholds must be crossed, and this does 
not just happen by itself (see also [82]). 

The irony is that the one area in which the government 
has renounced cost effectiveness is in CCS. There is no 
guarantee that CCS will ever provide energy that is cheaper 
than renewable energy (unless also applied to coal).21 Hence, 
Norwegian enthusiasm rests on its fit with existing industrial 
structures. It is a non-cost effective solution to an approach 
chosen primarily for cost effectiveness reasons. Moen [91] 
suggests a causal trajectory. Petroleum has increased dra-
matically in importance in Norway, whereas traditional in-
dustry has waned. Simultaneously, industrial policies have 
deviated from the European norm in being ‘neutral’ (as in 

                                                
21In 2008 Danish climate and energy minister, Connie Hedegaard, com-

mented that CCS is horribly expensive, and that it doesn’t look as if it will 
work until after 2020 [90]. 

left to the market). On-shore industry had to be scaled down 
to provide room for petroleum. The director of the Bank of 
Norway in 2002 made it clear that deindustrialization would 
be useful. This might explain the reluctance of the state, a 
sentiment echoed by Sven Røst at Scatec: “We have a hard 
time finding a decent supply of labor. Thus, in some way you 
could always argue that there is no real need for a state sub-
sidizing renewables.” 

In Denmark, up until 2001 cost effectiveness was less of 
an issue. The original drive came from energy security, 
hence the onus was on energy production and the build-up of 
a wind power industry, even if it was cheaper to import elec-
tricity.22 Granted, Danish wind power schemes have been 
more cost effective than those of other countries in stimulat-
ing technological improvement and efficient electricity pro-
duction, stimulating both demand and supply. Early policies 
stimulated demand through a demand-side subsidy to co-
operatives and private wind turbine buyers. This provided a 
context for wind power characterized by decentralized bot-
tom-up, relying on existing competencies, where demand 
from private and cooperative developers created a steady 
home market. The creation of a domestic market constitutes 
one of the greatest triumphs of the Danish state, populated by 
domestic companies Vestas and Bonus/Siemens that have 
covered 99% of the market [1, 2, 18, 34, 37].  

This stands in stark contrast to the Norwegian top-down, 
large-scale, heavy-industrial focus, based on traditional ac-
tors from petroleum and hydropower [2, 38]. Also, the Nor-
wegian focus has been exclusively on supply, and distinctly 
short-term, as in stimulating power supply during shortages, 
rather than any long-term stimulus for industrial develop-
ment and technological change.  

In Denmark, once the initial phase, characterized more by 
private initiatives than government planning, was over, wind 
power was singled out by the state, buoyed by the lobbying 
of the Danish Wind Turbine Owners’ Association and the 
Danish Windturbine Manufacturers’ Association and by pub-
lic support, and stimulated by research facilities. Not over-
stating the degree of planning on the part of the state, and 
while not subsidizing suppliers per se, a number of policies 
and measures were adopted by the state in order to create an 
increased supply of energy and a strong and independent 
domestic industry. While these measures have not remained 
constant, leading to notable stops and starts in wind turbine 
installation, the commitment to wind has persisted for 25 
years and provided the Danish industry with better opportu-
nities than most others [1, 2, 18, 67, 75]. 

However, since 2001, more market-oriented Danish ad-
ministrations have sought to streamline energy policy along 
cost effectiveness lines. In 2003, R&D funding was cut and 
the feed-in tariff lowered, the argument being that the state 
should not subsidize a thriving industry. This was accompa-
nied by Denmark, also for cost-effectiveness reasons, now 
meeting its Kyoto commitments more explicitly through 

                                                
22Wind power support has come at a price. With CO2-emissions valued at 

DKK 270 ( 36) per ton, 1990s support for renewables represented a nega-
tive investment as a whole. The 1992-99 net present value of subsidies 
amounted to DKK -3 billion (  -0.4 billion), of which subsidies and prefer-

able taxation DKK 25 billion, environmental benefits DKK 20 billion, and 
DKK 2 billion from the growth of the windmill industry [1]. 



Structural Change, Vested Interests, and Scandinavian Energy Policy-Making The Open Renewable Energy Journal, 2012, Volume 5    27 

emissions reductions abroad. The wind industry has argued 
that part of the climate problem should be solved through 
wind power, that no EU country offers lower average prices 
for wind power (yet higher than in Norway), and that with 
the old regime Denmark would now be producing one-third 
rather than one-fifth of its electricity from wind [1, 2, 52, 92-
94]. The 2008 political bargain included a goal to increase 
the renewable share of total energy consumption from 15.6% 
(2006) to 20% (2011), with wind power support increased 
back from 10 to 25 øre/kWh ( 0.033/kWh) [65, 90].23 The 
degree to which cost effectiveness is now a factor is still 
unclear. The 2003 policy change led to the almost complete 
halt to the installation of wind power for five years (see Fig. 
1). However, up until then the rise of the industry was not to 
any major degree influenced by cost effectiveness concerns. 
And it is still true that since 2000 the value of Danish wind 
power exports has quadrupled, accounting for 8.5% of total 
exports [66]. At the moment, the industry is cautiously opti-
mistic, with installation capacity increasing both in 2009 and 
2010. 

Public Opinion 

A strong belief amongst all the informants was that local 

objections make Norwegian politicians reluctant to support 

renewables. Local nature protection agencies have been 

skilled at lobbying against wind power, and the impression 

has spread that wind power is ruining huge chunks of pris-

tine wilderness. While it is hard to make clear judgments as 

to what extent this has fuelled political reluctance, the infor-

mants were adamant and unanimous.24 The IEA [54] also 

notes local opposition as a major Norwegian obstacle.  

In contrast, Denmark has been able to rely on local wind 
support. Nielsen [37] states that turbines are now perceived 
as an integral part of the cultural landscape. This is partly 
because Danish wind power has always been a grass-roots 
phenomenon, stemming from general resistance against nu-
clear power [18]. More recently, environmental concerns 
have given local support an additional boost [19, 37]. A 
study carried out by the Danish Energy Authority et al. [96] 
shows almost 85% support for wind power being used “to a 
great extent”. Megawatt [97] cites an ACNielsen study, 
where 83% agreed/completely agreed that more wind power 
should be implemented locally.  

In 1992 more systematic planning procedures were de-
veloped. Danish wind power developers now put more em-
phasis on visualization, seeking to minimize the harm done 
to the landscape [37, 67, 86]. In Norway, windmills have 
typically been located with power supply and cost effective-
ness in mind. Hence, Norwegian wind farms have ended up 
in exposed and scenic locations, rather than in less exposed 
locations that would however be more costly and less visu-
ally intrusive [2]. 

Finally, local community benefits have been integral to 

Danish wind power deployment. Many turbines are owned 

                                                
23Turbines connected to the grid after January 1, 2005 were only entitled to 
a premium of 0.1DKK/kWh ( 0.013/kWh) until the turbine is 20 years old.  

24At the same time, a study by Vestlandsforsking [95] concludes that 

“NIMBYism” was only a minor problem, and only a small minority had 
concerns about visual pollution. 

individually or by cooperatives, with a number of Danes 

direct economic beneficiaries.25 Ownership is decentralized, 

with cooperatives of a few hundred investors typically own-

ing three to five turbines. The latest political compromise is 

meant to facilitate a greater degree of local participation and 

less centralized bureaucracy [2, 37, 65]. However, the ten-

dency towards ever larger installations has met with resis-

tance. Hence, one strategy has been to install bigger wind 

mills and wind parks at sea, away from the public eye.26 

Vested Interest Groups 

We often think of vested interests only as concrete inter-

est groups. This is another area where there are telling differ-

ences. Norway has strong vested interests within petroleum, 

but not in renewables. There are two fairly weak wind-

related organizations. A small and fragmented Norwegian 

renewable energy industry is a major problem for lobbying, 

and the ability to affect policy has been slim [2, 98]. Instead, 

public opinion on climate change, not wind power, is what 

has driven the discourse. The government approach overlaps 

with that of the general industry, in particular by petroleum, 
i.e. a focus on low carbon taxes or emissions trading, or on 

reducing emissions abroad. While good for competitiveness, 

it pushes structural change into the indefinite future.  

In Denmark, there are two strong wind organizations. Es-
tablished decades ago, they have had time to coordinate. 
They are also not marginalized by industrial or institutional 
structures, and their effect on policy has been considerable. 
Granted, a petroleum industry has risen, but wind power 
interests are already strong. When in 2003 the government 
sought to alter the course of energy and climate policy along 
Norwegian lines, massive pressure from wind power in col-
laboration with the opposition succeeded in creating a cross-
political bargain staking out a more ambitious policy course. 
This was reinforced in 2008 [2, 33, 88, 93].27 

While one could argue that governmental autonomy, im-
plementing policy independently of vested interests, is bene-
ficial, it matters which interests these are. In the 1970s, Nor-
way building a petroleum industry was a wise policy of 
structural change. That it also created powerful vested petro-
leum interests and that Norwegian institutions have been 
built so as to reflect the needs of this industry is no surprise. 
However, this is not a structure that can also be expected to 
be a good fit for wind power. Denmark also has vested inter-
ests. There is no a priori way of distinguishing between 
“good” and “bad” vested interests. Yet, some industries have 
their best years ahead of them, and for reasons listed earlier 
it is very probable that wind power is one such industry. 

                                                
25In 2002, 80% of Danish wind turbines were owned by wind energy co-
operatives and individual farmers [75].  

26A study by the Danish Energy Authority et al. [96] suggests that the will-

ingness to pay to have wind farms located out at sea (as in 18km rather than 
12) is considerable. It increases by 100% from 12 to 18 km, and by another 
33% from 18 to 50km. 
27However, following long-standing lobbying from DONG Energy, in 2008 
the government opened the door for increased use of coal. Hence, other 
vested interest groups also manage to influence policy. The government 

argued that intervening would go against EU legislation, which essentially is 
about cost effectiveness [90]. 
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With that in mind, Danish vested interests seem likely to be 
more beneficial than the Norwegian.  

DELIBERATIONS, MUSINGS AND FINAL CONCLU-
SIONS  

In the final analysis, two cases and a loosely defined 
variable cannot give rise to strong causal reasoning. It can 

however yield valuable information, as well as theoretically 

based empirical propositions. The Schumpeterian framework 

holds. Vested interests proves a fruitful angle from which to 

analyze energy policy, and the theoretically derived indica-

tors reveal telling differences between the two countries. 

An Alternative Norwegian Vested Interest Structure? 

The Norwegian petroleum industry is undoubtedly pow-

erful and does to some extent negatively affect renewables, 

but there is no evidence of oil and gas actively blocking re-

newables.28 Also, policy decisions have gone against it, like 

CCS and the carbon tax. But also, Norway has a second ma-

jor vested energy interest complex. Prior to the oil-industrial 

complex, the 1950s and -60s saw the rise of a hydro-

industrial complex, resulting from the state’s political prior-

ity on cheap electricity. This could only be done by going 

extensively against the market and systematically over-

investing in electricity production. And despite fulfillment of 

the political goals, the sector kept expanding, accompanied 

by cost overruns and weak oversight from close ties between 

government institutions, hydropower and energy-intensive 

industry [72, 99]. Thus, in addition to this second vested 

energy interest, renewable electricity was already at a level 

that until recently made other types of renewables redundant, 

which is one reason why the oil crises did not prompt the 

same response as in Denmark.29 

Ironically, the rise of petroleum was what did the most to 

weaken the hold of hydropower, as the creation of the OED 

ended the close institutional ties between energy policy and 

industrial policy [72, 99]. While reorganizing energy and 

electricity policy so as to include petroleum made sense in 

the 1970s, today the question is whether a closer connection 

between energy policy and industrial policy is once again a 

desirable option. 

Off-Shore Wind as a Norwegian Vested Interest  
Loophole? 

Several informants suggested that Norwegian off-shore 

wind has more political goodwill than land-based wind. Even 

if the 2007 climate policy White Paper spends considerably 

more ink on CCS than off-shore wind [100], there has been 

optimism within off-shore wind that in due time necessary 

government support will arrive. This fits far better with the 

Norwegian institutional and industrial structure, with exper-

tise within off-shore installations and shipping, and is an area 

where established Norwegian actors are making inroads. 

                                                
28Most of the informants stressed that while the petroleum industry receives 
favorable conditions, to renewables petroleum is neither an advantage nor a 
disadvantage.  
2999% of generated Norwegian electricity is produced by hydropower. Hy-
dropower also accounts for half of Norwegian primary energy demand [69].  

Tellingly, out of 94 companies involved in off-shore wind, 

70% are also involved in petroleum or maritime industry. 

Only 17 were preoccupied solely with off-shore wind, and 

16 were quite small. While most of the recent expansion in 

Danish wind power capacity has occurred off-shore, and 

while this is an area into which Denmark has extended its 

on-shore advantage, the Danish focus has predominantly 

been on non-floating mills, unlike in Norway [74, 82, 101]. 

Instead, it is with floaters that Norway may benefit from 

complementarities with domestic industries. Two publicly 

financed research centers (Nowitech, Norcowe) focus exclu-

sively on off-shore wind. Yet, early optimism has been tem-

pered by the present oil and energy minister declaring that 

off-shore wind in Norway will be too expensive, and there 

are no concrete plans for off-shore mills to be erected. At 

present, there is a belief that this is an area where Norway 

will do well, but given the mixed signals from the govern-

ment, rather by supplying equipment and know-how for a 

much expected European expansion than through the de-

ployment of off-shore wind on the Norwegian shelf [82]. 

Enthusiasm for off-shore wind compared to that for the 

land-based industry is predictable. With Unruh [45], it makes 

the transition away from carbon lock-in less severe, as the 

off-shore strategy amounts not to replacing the system (dis-

continuity), but modifying it (continuity). It is also a market-

niche strategy: off-shore wind is populated by companies 

that are still only testing prototypes. And with respect to the 

importance of a social mandate, NIMBYism is far less of a 

problem than with land-based wind.  

The enthusiasm also suggests that petroleum is a more in-

fluential vested interest than hydropower. The abundance of 

hydropower meant that Norway lacked the incentive to con-

vert its stationary energy system to wind. Thus, one might 

not look further for an explanation for the differences be-

tween Norway and Denmark. But that does not explain the 

enthusiasm for off-shore, which is technologically more 

challenging, requiring a far heavier expansion of existing 

infrastructure than land-based solutions. No hydro interests 

seek to influence these developments. Instead, they are en-

abled by the potential closeness with the petroleum industry: 

In September 2009, Statoil’s Hywind project became the 

world’s first full-scale floating off-shore wind turbine [102]. 

True, NOK 400 million ( 50 million) is peanuts compared to 

their core petroleum activities. It is still an important project, 

but one that will hardly lead to further expansion without a 

proper government support regime.  

Back To Oil And Gas… 

Indirectly, oil and gas still has major effects on the 

growth of rival industries, very much akin to what the 

Schumpeterian framework suggests. The institutional struc-

ture is a road map for industrial policy. The current Norwe-

gian structure is highly beneficial to oil and gas, whereas 

renewables has needs that are not equally met. Renewables 

might instead have benefitted from an interdisciplinary de-

partment with genuine political power.  

Cost effectiveness may in itself not be an argument that 

oil and gas hampers the growth of renewables, as it might 
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easily have been the government’s stance in any case and the 

perspectives of government and petroleum merely acciden-

tally overlapping. But this overlooks that without the pecu-

liar Norwegian industrial structure, the need for an industrial 

policy to such an extent based on cost effectiveness would 

have been far less heartfelt. It is this structure that makes it 

so hard for governments to seriously consider major struc-

tural change and that makes it more intuitive to subsidize 

CCS than wind. 

Denmark serves as a counterpoint. Strong vested interests 

within renewables, a strong research effort and the conscien-

tious build-up of a human capital base centered around re-

search hubs of worldwide renown, has meant that this is no 

longer a new and vulnerable industry. Granted, subsidies are 

still necessary, and so wind power has still not matured to 

the extent that support can be relinquished. Also, the reduced 

price for wind power in Denmark did lead to a very marked 

stagnation in the deployment of new turbines. Yet, Danish 

wind power has only intermittently been held back by lack of 

or unpredictable government support. No major structures 

have had to be torn down in order to pave the way for this 

industry, but new structures have been built and institutions 

created to suit its needs, unlike in Norway. 

In terms of causal connections, the article supports the 

overall Schumpeterian story. It brings two more examples of 

the explanatory power of vested interests and institutional 

structures. It shows that it is not enough just to have gener-

ally good framework conditions and a good human capital 

base for business to thrive. Rather, the industrial neutrality 

propagated by Norwegian economists and politicians is 

never neutral. Governments who insist on neutrality with 

respect to new industries are bound to keep favoring the ex-

isting actors. For structural change, policy must be imple-

mented to counter neutrality and to provide new industries 

with proper growth conditions. Norway has ended up with a 

structure favoring neutrality, Denmark has not. No prizes 

awarded for guessing which country has been more success-

ful with respect to developing an industry like wind power. 
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